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i>. v r ) 



[#fFft*©«SII] 

K*r»J*f 5 £ 5 fc, ¥*S 0 . 1 ~ 2 n m©EJ»-CE?!l 
[W#«2] =*5£ttK:»«ftJta?LtWra*iLK 

©SiiSSfft^ifcoT, 

rot** 3] =»5£ttKa«ft»a?L*^r*r5*?iJt 

H*5EE*K * - V t £ Aft U 

fc*iv?ixK It b ivfcirtEX ft5cE«^^ - v SrftSfc 

IC#U M&£X&7G^->&3fc©Al«7fat-:fc^T 
'>*< 1 1 2o^ri-5=J5c5cBBK#->'Sr«3fe1-SX 
St, 

n«»(H»itj:9»rit*nfc#?Lmffit*t, £©# 

?LK*©3r£<^Wfc*TOIt*:a**-6:: tic J; 9* 
*3 *tfc**tt# y&t SrAft U 

< fc%l«*ll«*i-«ri:KJ:5»***ufcrt*»« 
£fl?fi£-f3 5 9 a K>W V©Wffi©lfi]i|£¥&©2,r3{& 

5 r t -5 ft* Jg 5 i:Ei©§Wt»». 



[0 0 0 1] 

[«9i©iii-ss**mpi ^mbs*?-*^ 

[0 0 0 2] 

[&5l?©&fif] *Min!J»6»W/im8ftO«3SSr*-fS 
nm8«o«BiJ«j4Jiffl«3fi*, «i«OMMW>JW: 

[0 0 0 3] 7*h-s^tt£fci?©®*fSp#*fc#t 
CVDX@«r/fiV\fc&B*n-=v^ifc, ^frSr3*r 

■an:* 9 jKy^ya^Jitaiii-a* 

jfe, X«©Sf3yfla^fc5&#£ftfi£LT&3fe»J©ffl 
(4, ^-fixt>Jg*-C#5»«tKI|i!|R**>5. Witt. ^ 

-x&sui -r y ir© g ama-fb«jg«r 
# y v v => >tamt±ttMtmmmti:¥m#-7 

[0004] Sc#»»ttS*«^6lJ:^*>*4v^ 

5„ £*te>©a#B»ttiIfiS\ XflDn©^ vhEi&tR 
i Jffl® $ Mt tw KT s/ T'ffillSte, £Jf if 
©^®«igt?fe»)> =*5EW(!iS*'fc^©Sz:{WB»Sr 

!BBi»S«^ifH, PgEi-5IEiiaS©B5Srt'Tt^li^ 

r»*$ix5. r.©«t 5 4*»"t?trr Sr»riW5«#ic 

[0005] *fc, trr©»fig*r«fe©flfe©^t u-c, 
y v naii«srfflf^i-si»»tt©s«^ kj /k>co 2 
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[0006] mm&mmz t*T*-A£7&£i-s 
x mm* 7 a istc&%&Bmmm% £ ttr v ^ a 

(^J^«4#PSBS5 5-1 6 1 3 0 6%^ »BB¥7 — 
2 0 7 4 5 #S4#ffFgS5, 4 9 8, 4 6 7 

*5±lH«B¥l 1 -2 5 7 5 5«g&#) o r<0^ 

ffi-Ctt, 0f^offifi{- fc*T#-/i'*r*fcfc»J*+ a - fc 

So 

[ooo7] Lfc#«# 7 &*W&£tiiz&ljtiM 

mm*, ^rnvmijimmmb i/c-mft< , ^sia^ 

Hftttfttfftkftv\ L*»U4*b, attftTLMSrtfc 

4 ^^jeEgi-s2S?Lrt»o*sfi*ft <^<t ai&jRttffi 

T?#ftv\> iftLfc&flffc^Ttt, ««tt*r««-ra 

XL* 5o 

[0008] trr&ofcas^fte-c, ^rasa^M*** 
5fc»(D3Sffcft»#»!6s^Ki:ft?), rjx^ttOtrr 

AS® £RI$c LT L* 5 t ^ 5 «JMt*fe C*. 
[0 0 0 9] iffi||*>5V>W:lfrft^*r«ric-r5=»C7C# 



56 1 **tp5FaaiJft=ft5c«3St ft 9 r 5 Lfc 

^^iJft = 9^«5a*^ftS*7LK7-f^Wt, ms^ 

W-»SSiaot«**«o»a»jB: 9 , ft#ftR 

Kite it a *«t»©3e^»^jWJft*«^rt $ n 
•csik +#ft&«^£#srtasjiLv\, i»7A 

Stt5i5**fc5. £©*5ft**#ttfc*5W-afc» 

o«3fioJ:5ftl»*»tft«fl!3t^ft<, aa^^-fA' 
[ooio] tfr«r»rtLfcil6»s/ 

^odblMJii, KffiSK£tE«:ff«raRioME«j:fta 0 
fcSo flHtrTOftt-a^tfeiLTBL, iS*|»i/- h 

r«*/h*<i*arfc#"C#ftv\ ufcaso-c, Ei6^t a 
[ooii] Sfefc, ^iSS^Mt^fi, a#n, 

bfcsa^g t tf rs t Sr-ffi uras-r a n t « ft 

v^<Dtt, ftoj: 5ftS^(cJ:a 0 1-ftto*>, eroW 
Sr^Kt1-a»fttt<0StEftL*c: % ¥SkTeiKJiSr^ 

u ^t^-i^Lrgwrart^WfcHJift 
fc^^foa 0 
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[0012] 1 0 - 3 2 1 9 8 9 Kft, * v 

3S«Sr»«-f 5 K»*tSiNMI£gM- umk±< 

St, «*(Rl©^iiS:#5fc»lc->- h©-LTffifc:g« 

5 3Mfct>ffi563*vO , >5 WMBB 5 5-1 6 1 3 0 6 
If) *>©©, LfcH^^ft? 

[0 0 13] Sfc, EHK^-v^fTSrJRrtLfcS^- 

[00 1 4] EJLL3£'<fc<fc5fc:, 7* h:=.y*|gfifc£ 

*K <*to*V*fc£©&;<W**>ofc. * 

fc*m*©ra©«VhS^iv*5IOTt>#o-o\fc. 
[0 0 15] Sfc&ttEifciSrJgfifcl-SfiSk, £J§6E*lg 

#?LSrt?&SSfeK»WW!S£^®flil^tt©ffiT£8§ 
■lB*«ttt#4i-sri#-ctst>oo v r 

^-h±fcB»*^j*^*&5tffcS::ia»e>, ISA* 
*ri:«cJ:or#«EII»IE4rfWHi-6»frCtt. HUE 



[0 0 16] 

[*W#W»UJ:5fci-6WW ±Jfc©*5fc, 

[0 0 17] JB*r«M**»fcJl*3 2 

oommn-t a 7 * f = y * frjww 5 c t £ a 

[0 0 18] ISlKKtf-©iS«^ii5<, 

[0019] S 6>K*»WB:, »«B*ffi»^irTS:* 
U ««ft^©^fcS*W*«»tr*^-*-S£& 

[0020] *fc£P>{r#S§emi, ±JSUfci547* 

©»fcSrtfc*««1-.& r fc fc B tt & 1" S. 
[0 0 2 1] 

[IMi*r*»i-*fcJf)©#«] ±lE^MSr«lft1-5fc* 

WamtbtMMU iline«W#*«3*vfc**©«* 
f±7* hs^ •^KSr»d«-5J:5Ki, ¥*90. 1 
~ 2 it m<DfflM-?E,M£Mt®#Z#i-Z> Z. t 

[0 0 2 2] *fc*38Mri, =»5c«JK:ji«5*Rii?LSr 

^$*ifc*ft©**fc«rJMiU mG4Md*5fe*3*i 
fc«$:©®*£fi:7* hs?? -^^KSr»*-J-5J:5 
It, ¥*&o. l~2/tm©ja»-t?E?iJ$^fcSC^Sr#-r 
5H»c5n«ig^©Sig*i*-C*5 0-C, ilEH9C7cW(-a 

36»fSia. flfB!g!3fett^K*5^«$^fc#?L»#© 

©#7LRff ©S3tlfl5tt* f4*S3tSl5tiS:©<S*ttt)® 
Sr, ^5?W»r|»*-t-5XSSr5r{i-f5Z!i>C7c«3§flE©|!! 

[002 3] $ e.(C*^^(4, =Jc5c«lKa«*Jia?L 

L, r©-»7cia»^^-v©ffi(ctt55'f5*-|R)^fiH 
Sftfc'>ft<i:t>3o©S&l©J§i> SIS5t5 2o©I 
l©^©HlrSflB^tL, i©2o©gtc^ti^ixK:ttP> 
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[0 0 24] 4fc£fe!cfc!B9l!l4, =&5c«Kiggg*£ 
0>AJt#flfc*JV*-C**< 1 t> 2oWt-5H!^7cEi»^ 

#*r»«M&fc*«-*-*iafc =*5EEIft«« 
[00 25] *fc $ e>fc:#380ltt, =Sc5cWfc:»iR Lfc 
Hffl5S#t, r©#ft»#©j^£©1gWcgt|%R£3fe 

[0 0 2 6] filT, *^?^Srl¥^(-Ift?^1-S„ 

[0027] *%m<DE.&7tm : &m*. E&.%mz.mm. 
[oo2 8] g>nwmzftte-rz>mm : £iia. name. 

27L*{i4 0%»±-ca>Sii*s#*L<, 6 0%£Lh 
[0 0 2 9] #38?H©;frifcfc::i3V'>-Ctt, #?LK#:©ftg|$ 

5fc, S?UIB:«#*o*fi±9*»/h*<RS**i5 

u«»u*a«6, snftit*9/h$-r 

»*fc»4*B3fe8|5©a8#tt<toS«:, iTllZO)* 

~1 OOnm©fflSHF*3-C355rt^»*L<, 5~50 
nm©«5fflrt-Cib5ri:^J;t)iif*L<. 10~3 0n 

[ 0 0 3 0 ] ±*B Lfc J: 5 4=*5cWlc»*S iifciM* 
t Ltd, i/V # tr-^©!9S*-C*)SAi^^-/i"!c 

if, &s^ttir^:y*»ifi^©^{rt?*>*^y->' 
ss-hfcjrawf&jie. *«:, 0<jx«y. a. vu 



sovb (Adv. Mater. 11, No. 2, 1 
65, 1 9 9 9) ^S. A. Johnsonb (Sc i 
ence Vol. 28 3, 96 3, 1 9 9 9) /5*$BS 

L-cfftHStLSfc©-?**. StC, Hjttfs. H. P 

ark!) (Adv. Mater. 10, No. 13, 1 
045, 1 9 98) ^S. A. JenekheP>(Sc 
ience Vol. 28 3, 372, 1 9 9 9) #$8 
&L?v*SJ:9fc tf-X©ft*> 9 C:Mfil4*Wfe«>«ni 

#e>*L$£?U$9 0%JJLh. STL^l 0 0 nmgATSS 

[003 1] fcSl^tt. *y-v— *ifiS^1-$^Pffi^ 

*£©ffi#»t*j§!!>^ CirR: J: o 

u-r w V ^ffi^ ZK. X o -eft* Lfc±M,*fl5#rt»jK V 
^-^©^fLKfTC'fc.fciv S&fctt, «ajx.»iB. 
H. Cumpstonb (Nature, vol. 39 

8, 5 1, 1 9 9 9) dM8£l--0^3<fc5ftH&7c)tj£ 

[0 0 3 2] ^ti$^S^*©ilSV 

Kp< -f y©At * 14= jH y ■v-co^fttc J;o 

[0033] 5 9 vi$%m^<T>*x\>®\z.mmffi : tk 

9, lffiSr^WWl-^-fSr tlcic-CHgCTcWlCji 

5 Lfc*jijg!1f!3t(0^-efc> OBDD«it^Gy r o i 

l*«rlfc*i-**ac»±«telR«SJt-f» «*co*feSrS 
ffltSitms. r w^y s'^sKy-v-* 
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[0034] tt#j§»£a»6£ftR#fc{t*rafcft«> 
, sKyry/^— r^^^co/jfyai-x^ tfy 

[0 0 3 5] *^co7^- h-y^igfi©S8ji^»c*3 

t LTft, wiiir^ y^atsi*-/-?-* 

lei J; <>x<mJK^<n^tm\^mrf^ r. £ as-et 3„ 
[0 0 3 6] **tt*K#ffl&rtfc*«3ftfc#JLK* 

&svM4m3Us& ! i>£F£Lv^ Kj?*[6]-roftAtt 

[0 0 3 7] =J3c5cW*B3feSrfif5lcafco-CI±, Mx. 

[0 0 3 8] Rft&KUi, B3fc&*fct4*R3tSl$©«3fe 
*>"^, S6Jj:r±5F!l«tSrJilijl!WdJ:*»*tf:**5«« 



KteLfcSP#l;:i±, $ e>lCSiJ©^2W^SSr^«U-Ct 

ifSrro^lci^JBLTt il\ COJ&g-(d»4, SJf^ 
[0 0 3 9] fcjSWfcfcWCIi* WrSr&art-SifcK: 
•/'<VK?r^-t-'5<J;5(c, JpJSjO. l~2nm<D 

©-cfosw-e, r 5 Lfc3t<oiR*Sr#g:u-c, *5iwic 

0. l~2Mm©JiJ!8©|f|5^**r-f5widSi^i?-C*) 
[0 0 4 0] 4*5, *?LK*rtO*W53l5«*ilfc«« 

[0 0 4 2] ro±5l^«**tfc**W(0=»7c«Ji 
#-C#<5 9 Lfc^oT, fi»47* h^y^«fiSr«?fifc 
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[0 0 4 31 ftfc, #»W<&H&56Em«ii:fc*tH:© 
[0 0 4 4] #S^©=&5c6M81Sjgf*, 

[0 0 4 5] *aK*lE#fc-f5««2»?LHt, MMIftlc 

M«iclUUI«)ftvsnilEffiCiii. -etSKrt**^ fc 

£UiT*b2>Z.kiiW$.L<, 6 0%W±-Cfc5ri:dU 
8ff*U\ 

[0 0 4 6] #|8W©;fr8jfc:*5^-Ct±, £H1tft<DPin 

fc*, *l6WCfflvP>ti5#?LK«so2g?LMtt3 0~2 
000 nm-?hZZktf&$.V<, 50~1 0 00 nm 
T?*>2>ii:*5 < t9»*L<, 10 0~5 0 0nm©il 

[0 0 4 7] ffi?L«*±3*Ufc*SB*rjW!lU 

tc J: ot3g?Lrtfc+»lj: AH «r*«r * r t m L < 4 
5 5 xl, E«(«r»+iimKTt+»K:/h*<-*-5ri 

asanas, MEft&KfcfBR-i-&MKtt. 

■Rrrai'a-l'ftttWBC 9*T<«8. Cftk£# 

©asanas. 



[0048] =*SWlC38lft**lfc*|^3L*r* , rS* 

a ^7 w— f - -c ^ ^S4 if »£ «t o Tf^K 
[004 9] «B!l«|T?ffi?L*©il5V^?Lft#«r« 

h-vft&tzzktf-zimtiizkfrb. «»*«?&© 

jt#as#£ U\ # y -7-4 £#3H1f 

3 C i K J: o -C»jfc $ ti1z0>K«# fc * 

fc, H«©316t?»* U\ 4*5, 2?L&©»Jffiias&S 

■etta^ h-e«a*^ift/iw»6. # y -7-©*s#i$i« 

#8t«jg, 7*n scruffy-*?— ^77 hnsKy-v-iS 
iW*U<, tpTftOBDDfliig^Gy r o i dfl}jg4 

«^-r s^y^-^wa^y-^-^tc^tts 
3 o~7 0%©«sffiicg;^$n5ii:*av\ 
[00 50] #b^5#?L»fr©S7LStt, ffi^lWffifi 

-«i:ffi^tt© y -7-4 if Sr«#-f 5 r i lc 

**jKy-r-*jS-g-t-5^«feSrfflv^«it{c:J;o-C, => 
jK y v-0^-t?(4^LIC<l^l 0 0nm£l±O^?LI 

[0 0 5 1 ] iBj»^ffl©S«4 LT^?LK#:SrfflV^ 

5 K, *P7!)/w-f/K Jj?yry w-h, *5j;0tjK 
y ;t-7vi^/u*y4 if ©BfH4# y -7-^5^ t # 
#*U\ 1, 2— H£-ffi*3VH41, 4— i^-g- 

I©# y t*^ ¥<D#®i?x.>*;-?—&m&L 
[0052] Ttfy'TS K©#?LRft:tt, «»J^»i^©i 5 
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I#t^!)701WPxfi/yt^K #y 
[0 0 5 3] «3t«)*IIiJttO«^^6tt, ^ay^3# 

y ^-^9 7 h y -r— Srfflv^s r fc ##* u\ 
TctcL, 1 0 0 nmK±«>S?L«r»*r6»^fcri, ^ 

2Ky-e-t<D^7h3aKy^-S:^-r«IB^tt, * 

y^-4r^-TSo yn>^^n7Ky-7-^^7^ 

h3^y^-l^*aKy^-Sr»*DLT, #?LK#05^ 
[0 0 54] *fcl, 2— tt-&ffl*y^^3iV, 

fo *, sK y ( f - u v) rt 9 ^»4*J J WIW*I 

#y (tm/v^u^fiy if^^^prtB-eibSo 
y^-SrffiKi-S^i*"5rtB-C*>5. *<0fc*#y(tf 

y 7u KftifiO^n =#y -e-fcjfl 

#y (^/^^wvjSRafr^feftagfa^ 

^t>**#y^-*«fctaLT, &HWft<0£1L&Zm 

^y^fo^b y/uoj: 5fc7>^2h y/HS4£*ffl 
v^^riST^So ft^-Ct>2 f 2-fcf* (4, 4-^ 
- t -7?-;w<— tti/i/f X2~**ci//u) zfn/<^, 
3, 3' ,4, A y -*rYy (t-^/W*— tti/jj 



/K 2, 2' -fcf* [4- (/^T^ 7x/^» 7 
:/u/^>\ 2, 2' -tf* [4- (^77^/ 

tr*^i~f $ Ks*av\ samara. ^ffi^^r^TKy^ 

HKfcotfLTO. l-2 0li%, ^^{Cl~5fifi% 
[0 0 5 5] %Z nffij>fi«3ft3&Sjg^S^s«r^SR«S 

w»3t©**w:=»*y -7-*Mt5^ y ^-m<D# 

Uy xttim&#? 9 J*Mti£Mto y 

[0 0 5 6] LHBriW>fli u-Cft # y (tr~ 

3Ky^u^^>K«*>5^tt# 
^ntVmvKI^^n 5/ * a #y 3 
V^hy^ny^^^yv^ 2, 2 - fc** (4, 4 

&51M2 3, 3', 4, 4'-7 1 h7 (t-^/W>°- 

^^/W^yP) ^/7a:y VSr2Ky (lf^>rl/3l^ 

i^^)mt-*f LTfi*%"e i - 5 %8fc&n ufct^s^f 

btlZo 1Rte.9i?#A'XaEMb\*X3, 3' , 4, 4' 
-Thy ( t -77/w<— *OVy 

[0057] #y 

lj*2 0tt*fc$ o SfcaKy^uv^i/K^aRy^ 

fcttV\ S*L"r2, 2-tf^ (4, 4 -v^- t --f^-jV 
^-**S/i/^n^*S/yl/) ^n^V*3it53, 3* , 

4 , 4 ' -7^7 ( t -/f/W^t^^/V^^/V) 
^/7xy 4 

S^timi3 9^ i 2 5t:-efe^+^(cii5v> 0 * 
r b 5 o tgff -ciPSR u^n ffi^SHS 
a«r*rtLfc«, t^(:#ILT7^;^»JcoM 

<du. h*vm&*%<^%b+#tmmmt>*iz>m 
\z&fr-mw¥^M&&mvMi,xi,*.\<\ mmLx 

*&— lcftoTL*5*5*tt*Sfc-5. 3, 3* , 

4 , 4 ' -rF7 ( t -7?;w<— $r*ci/% ;vi£~;\<) 

^Wtc iot7 ^/vSrH^-r S <DX&m&XhZ c 

[0058] *y {v-fr^ui/mbtfv ti-fr** 

$ y i/ — h«i<D^n^3^y^$^iih y^ 
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u>y? 3#!W-t^ 2, 2-f* (4, 4-v>- t - 

;/?vw*— **i/i/9 n^^vvix) r/n/^foSiMi 
3, 3' , 4, 4' -rF7 (t-^/u^— 

»L-ci:*%-ei^5%ssaDLfc i i>©wt, #y*fvM 
^y i/-b©5(f?^WjiaUE»i o 5X;ktt®&)n 

*»6>ij>o< 9^**»S*T*** h^»-T5^ 
^aot, 5^ott^B«3fiSr»rii1-5©#J;v\ r 

D t>+»fc«vMfiST?fi l jt« S 9 nS»(WI5t©»*# 
*<4v> Q #9**A>*99 y w-hOft;b!9K:#y a 

[0059] tfy *f-;i'*9 9 9 h^y a— 

&£*tfc#y **^y/^^*7vu®*\ 
^ST^-A-S^M&^ftfcg&^y a— tTArXT 

isymttztz, *?^e»Aia**ttTi-*fc»ic, ± 

^^yi/-h, #y n-7?fi>*99 9 i"-b4£tt 
aSrWiCl'St^tU-CaKy n-/Ptr;M^^!l 

y u"-hfl*A<, «fW5n-^w^^y 

K #y s— 7***9 9 9 v-hjWH>Av\ 

[0 0 6 0] 2— :nfyW^* ^yUSOtRlCT/V'^X *5 

±8d«Hei»*J»M<WSnfc<<J;v\ L*L4**& 
#3 n -7***9 9 y K #!)8-^W^^ 

y u-mcs&So 

[0 0 6 1] tti^tf?x«»A&ftJ: fl«MtfcJ:8» 

[0 0 6 2] /5j«©Hait*iL"Ctt«f^«||Stt4v>^ 



100Gy-l 0MGy<Dj6fflfcR££*iSr:fcj&s& 

<, ^CiilKGy-lMGy, *&K:H*L<W:l 
0KGy-l 0 OKGyKlR3eS*ba^4:AS#*UV\ 

*>* o Hura^ftv' 1 5Mftt# y 

T?4<> S»^flMt»^*1-r5fc»»tt#3^-«© 

Aitt^/K y ^-$(* -csm? ltl$5 3B*i# * a a» & -o 
fca 0 ana«BEtt=#y^-©rt»#«>»*, o*o p 

Tg£<&»KT?&*lfi, 2 0 k V- 2 MVSS, 10 0 
Mm«±^7>f^A^yl/^©j*JB#4if"Cr±5 0 0k 
v-i0MvWfi^. d^*fc±MBOT4if# 

[0063] i©i5fcfl|»JWt*1T5«#fcMtl, 2 
-HBf*S!*5^#^y«H:««1-afc», 

«1-S«»tt*V\ #y (tr=/vzc^u^)<DJB«fl:«:t 
^^ircS^tfJi<4v*i^5HJBasfco 

ft i?©eilrt» if r fc H*fls s tux v > 5 fc ft ic 

[0 0 64] **W«=*7cBIMBaottic^lci 
9, #*BI(rt>3DEI»ftif!:Lr«v^6*t*, 

£ 0 ifcAHtTtf-tf^^f K4^cDH#:5n« 

^l-arttWffi-C&ao -5tt«li7t h~?9 

Ute, 1 0 — 5 0 0 nmtife$:i:WtL< , 20- 
100nmt*fcS:^UDKt<, 3 0-50nm 
**«£*#»«>#* Lv\ AJMMbtt^-aR^ftif 

[0 0 6 5] *«M^Hft5cEII*5to»3fi*«fe|j:i3V> 
THU *1\ J^LfcJ:5ftiittb^jrii?LSr*1-a* 

[006 6] =»5cB*»cBfco'C»4, l/yX/^-Ct 
* Ufc«jSSrH»5c»lC36aEl-5 r^(ci;orfT5ri: 
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#LT#*S®Wft«3ft4£*1-t>©T(feoTfcJ;V>U 

tf&fe-f- 5 1> © v ^5 t i. v \ 
[0 0 6 7] ^®J;5KHft5c»3tSrlfi1-ri:liJ;o 

©SttLfc8Mfc«*i: LT4«^««ft*ftirt*f 

icSftft left JK>&MMbiMl ft if* %g 3*1.8 fc ftfc, 

■*^»fl*©=Rx^*«M^s r 

(DBS, #?L«flc©*BSifi<©«WSc*»6ftfc*fW*»tt*o 
TU*5ir, «fflUfcftJWt#«S?L*r*v*-eL*oT* 

?LK*©*rt»©*fffl#ia#**T,«ri:#*)*. 

t*<i-«*ifur, anLWt*rt»a»e> 

ftKtfrffiS-frSCirasMSttS. 
[0 0 6 8] «3tfcJ:o"C*****a»?Lrt*aH:v # 
JLK#*»*U"CV^*rt»tt*»ttUfc*Bi:+5r 
i:*T?tSo fc5VU ^ft=>-7V v^J-e^-r 

fiiioTfltu ftJM^M£b#*FtH1-SHM>ft 

[0 0 6 9] *IMB*»«ftifCJWlfc#y'f 

5 mmmcA r f f-#ft if &fitt l-^^ic 

mm t l/CflUH LT«I«»* o # ± 9 «3ft if SrfiSMglS 

srir^-ets. 

[0 0 7 0] &©J;5ft#*£l-J:9H&5cSa«S« 
m&fto£ftif©«&i:ft3<l&K&. £?l!Rft©£?Lrt 

J$£*v5. #<©^S©T-fe^/ur-fehf— h^(4# 
»tt-C*)5«s, *^IH*flMti-*i:»*LT#*ttSr* 
5 t^5tt«**rbrv^*. £ 5 LfcftJPI£i#ftif©fc 

t\ *B#»©##&8&ftK:l&*L-t\ »ot©ftfe®E 
*fcftSIM|c©*»«P*Sr*3t«K:a-rr. fc^-C* 6. 
[00 7 1] #7L«^ffi*s^*ttt?3b 0 . «4£« fc ft 

imKtm^ssmttm^asmaa.'tiiti. mm* tit 



5. CTx.fi> PTFEftif©7y^»flili»L-C, Tkft 
if ©#ffiT-CA r F 9 s — ft if ©atdp-sV^ U— if— & 
AiiJHtSitiaoT, fia4tg|5ffi©^®SriR7K'ft:-t-*r 

^«jft»otftif*?fo-CtJ;v\ 
[0 0 7 2] t2.KPi$imi'?#-T\cJ:oXBf&ZtiX 
i^Stlftfctt, «3W^*ttfl:-i-5::i:lcJ:oT, * 

Lfc»ft, «*«6«J|f*s**tt-C*)tvffB3t8l5»!:ffi«»« 
»fc»*£*8::i: ttlMM*mtt-efc*UX 

ttftifasgffc-fSril^o-C, ft^SrBtt&tifcl** 
*3t»kHtM«ttU:E«-r*ri!ft»t?*a. S**ft 

[0073] tfc, Mx.tf*yv7ytt« Aftjgfti^ 

ftifi:^^Si:*ft®4&©£&7cL.-C, fto£©g?i: 
ft 5 ftftMRtt? SrWffi $ *3 i: V ^5 «H4 V > 

s. u»>L&#&, **m*if-e«*Lr*«ft:LrL 

3t*©*fcWW5j|!:A«ftiftWW**5ti:!»STft 
[0 0 7 4] ;:©J;5t-LT#?L«#©&#gB*fc(i* 

ifSr<WK««tCfigg$-&r^5Lrt*^«ft-5. C 5 Ufc 
f»K*S7LrtJ!:^J»-r5tSfco-Cf4, CTx.«, 
*o* ftif©»o#ft^CVD)Sfeft^*^ffl1-5ri:*5 
#7LKfrl4^g|5liiaikLfcHJ!>:5cMlCag^ftS 

®*it\&*&%mm&zfritmm&mznmzm>x$ 

mWtfc®. Jtr-jRv, ^-lr*VKftif©«jSC»i> 
t)giB5b-C^$Jx6©'e, 3E*$tvfc^JRftif©iftlt 

[0 0 7 5] **M©H»:5cEi»fl}3S©»it^5feW[, # 
7L'Kfr©^7Lrt^ffi*K*(-J;oT{b^«Jlc^ttU, » 
o tKVD<t if ©«Ji&*&tt8&tt»;:EB-rs fc© 

^*SiR3ttt«JKfc«to-C«fie$H5^S»:ftv\ tfU5 
^?L®^*s®3t^g»-*5^5BlvK)R!4Sfe5i:, #?LR 
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[0 0 7 6] ^Jtft*fcHft5c»**r;ltUfc«fc, & 

[0 0 7 7] BUs*"**: J: 5 ftH»5EBIWIji©»»* 

[00 7 8] #389I©Hifc^E8MSitH:, HftTClftlCig 
lilw #f8W©Z#?ciBi»1Sii©BirE 
[0079] 0Hd^i-=)>:5clB»#3t4}!:i3V^i4x 

v-^jk y *s? -r w» e>£&$ tiz *s y * * zoom 
[0080] *&w<DE&7csmmmft, _ts£Lfcj:5 

Wftot^UT, #ftffftrtK:l^#l«&ld?*©;fcS 
@K^^-Vii!9©ia»Sr^Ur, IS) 2 (a) lc^£ 
ttS «t 5 *Bffi»V- h6a> 6 b £#a o BffiH->- h 6 
a, 6 bi±#?L®ff8KJ:!9«figS*T<, *©3r£©i»« 

icttBan^^-^7^^stfrv>5 0 #a-i-<tc-c 



tt, B»S'-h6b©J:$fc, trr 1 0 4riE^^-v 
7i:ll-©^-h(c^L-Cfcj;v\ £(b(c, trr^* 

*lii4tt4 £*©&£ ©«» t r« r t i o r trr t K*l 

A o r SBE^KS $ ixT«^«)g5S?!iS|a* $ ti+t 
\>\ #JUitt©«iitt09;L«Cu/N i #fi3B©«Hfc»o 
ifcioT»j*1-*£ iff 1 ? *«. r 3 LT 

02 (b) (c^-f J; 5 l-SSfcm^^i-^ 
iot, H0c5cGKl 2^«$tkfcHft7cBiHl«iatl 

[0 08 1] h 6 a , 6bi If T f — h 9 t 

aw 5 ^- b m icmmm zwa-t stt u \ s 

[008 2] @2fc* Lfc0IJ-CI4, ga^'>- ht^Ti^ 

*^jrJ:or, K3fe©3t (fcS^ttfl lift £©a^M'* 
-«S) ©#?L5f^-hrt^©«ASSrV-Hl©^ 
S*ICLT, -^©SA>e,iatft/-«^-^SrB3tL. to* 
©ffid»5>trrlS©^^— ySrSJti- 5. ^-©^ AlttAf 
*ot«:&li1-rtHAor, la 3 (c^-f-i; 5 
?-yi5tf71 6 t^#-f5Z»7cga^«Jtl 3dS 

[0 0 8 3] H3»C^Ufc<fc5l^lft©^- hF^tefffitS 
/^-yi Siren 6Srf^t)jitj-wi:»cJ;oT> ®S 

[0 0 8 4] #a©lHlK^^—vjis^$ixfcE 



-11- 



*#j*-r<5fc*©£JR»**li, iI!3)ft«ffi£RttLT 
■CtrT'>-K>»*Lfc«, @2 (b) fc^LfciS 
ZticZiX. H9c5EBIMIffi (MBUXIE) ##6> 
[0 0 8 5] ±36Ufc*jac«rfflv^a»^-, JsSMMSJIiilB 

«©**»**ia« r 1 1>*imxib6<DX&* U\ 

[0086] #Med»g«£fesH-s £*©«&©£$ 

h©±lc % tSffifc&^jfcLT^ft^TLSti/ 

JifcMftlft (9 t fc «fc o X&SStM&MfS. LXhX 

[008 7] Sfemtt, ®4\z.7Mr&5te¥MK£*). 

4 (a) tejjrfJ:^ #Jlt»*i-«*?Lflt#V-h 
1 7£S8#LT, MfffrstOftUMVfr&ftStt* 
18^Mt5. ft^-C, 114 (b) ic^-T J; 5 r, 

©£?ljc&v-m szmm-rzo *©&, -isvxm 

»o$lT, 114 (c) tr^-fi^tcgBiK^-y 

$ K2 otmri^mvxum-rzztK^x. ®4 

(d) tc*-f £ 5 icmt Lx-mt L-r t iv\ «JJ9M£ 
jar* A» t ft a ©-c»* u \ 

[0 0 8 8] £A±!&^ Lfc<fc 5 #38IK©H&7clEiS! 

[0 0 8 9] 4«H09$g)*«tttt£o^-cR 

[00 90] ;MH«>ratt*tttt#l*. 7*By#a* 
it© 5 '>« < fc t> 1 S©fB£8#l$fclfc*-r5 r i 

iBlSSSftifujs&ffli-sct^'srffi-eabS. #feni©5i 

55^nffi^ilffiaiwiffl^± (N-l) «»T©fta» 
fefMK**vO*&fcv^ ft. 

[00 9 1] /Dy^3jK!)-7-W7h3il«y^- 



art $*n;»$Hta*©*^t>4*c*Mi8 

*3ttt, =»5cttfca«ft2oOft!6»6fta*B»(il(Ba 

5o w 5 Lfc#jgii8«ii©f -Ct, OBDD^ig^Gy 
r o i d *i*4 U\ #*888l&&>e>tf«! 

A x»*a«fe^3t»aactej: o -ass-fa 1 1 as-ct 

5. ft*, fHI8BS8t&'bo£(i > Bf*©K*i > :/©<t»i£i> 
«r©«W5lc*5^t, •=&©Jft^S?L-C»4ft< F*-fV 

t*. 0flx.tf, Tut-}) y?xy~i—zm^x--o<Df& 

[0 0 9 2] '&bfr%&WS.W<Dg.-ftmZ, 5^oft5J- 
[0 0 9 3] ffi^m^jg^b^TL^^Mi-S^*© 

•v- , #y Ty/n-r/^ft^wjKy^-^/K #y 
5 f, ^.t^jKy^-^^^vft ^**rffc*i<5. 

*fc»lcfitl»UfcJ: 5ft^y (f s/utf 3 i?^)ftif©* 

tt, SBfitt, WMHUEft2fKii-Ch»*U\ 
[0 0 9 4] S^n«4MWdaa>e,fWHLfc*?Lfti»: 
II, ffi?L*«9lt*»o«aitt»!:»**Jtr*J9. S?L©» 

m&Zti1t£lL'£ft&m^ttW&i:itmLX, 
5. 
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[0 0 9 51 $*nffi£|B«£a»&«*Lfc£?LK#>|> 
fcif&&»l,Tt>J:v\ 

[0 0 9 6] 5*nft*Ht«»)&»&ft*Lfc#flJt# 

£fc»iHM*fc£?Lrt*Bfc-«aKH-a J: 5 fci-Ji 
if, rt«HO*IiPWi*«fl5**«wfc fci 

A-B-CSJcDh y ^ny* a #y 
A*3itJtco^*A5B irft&LT^Jc^tv^roSr 

[0 0 9 7] lft^**MM , /JH44f03i-*/>'* 

[oo9 8] mR&mw8m<ommz.%it.vx\ii* t. 

[0 0 9 9] #38W©81RG5*«SWtt:, i^ffiyy > h 

[oioo] *T , 05 ( a ) K^-fJ; 51;, 5 9 offl 
#my wvka 2 2 ©M3fc©««£8ftttfc#?lfffl2 L- 

(b) fc^-rj:5c &K«$m2 3\cmmmn$:%m 

tr*tttt*9A2 4Sr^-t-5. Sfcfc, 0 5 (c) 



5£^j£U m^^-=^^L-C05 (d) K^-T 
J: V*6^'*-^2 6£BBfcJ&*LT, BB:/!>v 

[0101] *»WOW«bWm«rSrfflv^T. 

{ft. tUftof, *«D|ftot*teJ;or*3LKfl:LT 
[0 10 2] K±KM Lfeflaj-Ctt, hf© 

*U *•©&, b/<^-v*ifS:fflv^3is'f-v 

[o i o 3] tfc, $mmm<DmmwzeT*?mmtf 

UfcE«l»K«r»J«i-SlJ:»4» Mtdffttft if ©** K* 

apEu-cjEEffi-rsrtcio-c, iitt*7At©#?i 

[0104] $ etc, ^tffiit, s>e>a»c*£?L 
rt*Bfc««fl:tt*fai4 if ott*M«< 3-r 
fct»«rfflv^Sfc, frjtaUBfcioTK-TSBifeifiPIl 

[0105] ±aL,fc«t5*^T^iBi»Sr^j*i-5«)i: 

v Kfc if *> e> <t zmm&£iLWfc * i-^-r srtw 
fc^att* y i—ti: if tSL<Dmmmn^^x t> j; v \ 

[0 10 6] *»M<0=R5cflt3tft:©^*jSfeSrfflV^« 
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■9*-. Sr*iai»^tc0®^ffiv^H#5#®Bai8I^H!5: 

<fo<5o 

[0 10 7] 

[»W<0»S0>»tt] EAT, SHS«WcX-5^T**«* 

[0108] (UttMi) #y*^u:/ (ps) -#y 

^W#?5U-h (PMMA) O^Py^3*5 
^— (Mw=7 500 0, #y ^fl/^asy Mt&# 
$=6 6%, Mw/Mn = l. 10) WT'ot 0 ^!) 
=i -/M ^I^-tvpTItt 1 - h ( P GME A) miiffl 



[0109] zvmmfrb, **x?4>ym£X9w> 
o^wr^-/wLfc 0 z<d'&, jim«E2mv, iok 

Vfxi\f;vr;v^-;v (#Mgit3 : 7) "Cft 

J£, PS3 5nm^OBDDS!©ffi5>llt«iB^|5^StL 

[oiio] ^^^^tTE{k;*a;-c*stL«ia 

W^ttT^ y U-b*-/^-l(S>M;Jfc-e9 : 1 

[0 111] 
litl] 



W 5 V/ 

M 0 H 



OMe 



rvBu 



n-Bu 




=\ n-Bu 



rvBu 



MeO 



[0 112] fc^~e, «*^IB«ri*Sr*atfc*?L 

JSLfc 0 1-ft*>*>. 3ftl££ LtT i :Sapphire 
U-1f- (^/^(g : 1 50 f s, : 7 6 MH 

[0 113] ^TLStt^-brtK, titftm* 

*B*«©JBiff*tt, **b**tl. 5 8j8iVl. 24 

[0114] 2 ) j&yt&mmmf&vo t lt, str 



^U-V-OfiSitO. 5:0. 5 : 9M&m^ 0. 12 

[0 115] 
lit 2] 



[0 116] »btlfc=*7C«aWc*5lt5«*«»J3J: 
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[0117] mmms) H^ttKig«4jt»?L*tf 

fc. #?LK#Ht, WMl^SOnm, 2W9 5% 
fiUb, JB*f*l. 0 tCWXttlmmXl 
mmX 1 mm t Lfc Q 

[0 118] r<&#?LR#fc:, V-Yfr 

^y-r-lSrSitfc-es : 2-ca*Lfc*nBfc*BI*MB 
2£0. 1 fiJK6flHm Ufc«3«4«lIB«**«r^ift S* 
fc. £ 5 LT«*tt«HB»a«Sr*«S*fc*?LK* 

LfCo "fftfr^ #814: LTT i : S a p p h i r e u 
-if- (^/V*4f : 1 5 0 f s, HOiSL : 7 6MH 
z, X^yMO, 4/im) £0>U— if— ©AS 

[0119] #?ut*tr>ry^cibr/pr/u3- 

fee 

[0120] #JL»#rtfc. 

0. 6 m mO«dS— 52 1 . 2 |i mOff'bauMfrT-fcJRj* 



[0 12 1] #fe*ifc=»C7C«aS#H:jofra*«3t«fB*5 
[0 12 2] SfcrtUcyfvM*^ 5I/-H001 

[0 123] SblCn-^'^eG^^rWK^ftbiJJC 
tt& (y^tfcBL BpM : E-7) tt*4«rt 

[0 12 4] *fc^^- h^**ttft«r#J*Lfc*>fc|BI* 
©Affile J: 9, 7* h^y^ll6fi^OAlt»Sr«rtfS 

/Co 

[0125] ($jfcffl4) ^©^y^hga^s^ 
Tl5fb^r^$ti5^y K»4t, *«^y^/w 

Mw=2 1 75, Mw/Mn = 1 . 2) fc< 

[0 12 6] 
[ft 3] 




HOOC 



[0 12 7] r©B«^6>, *ir^ bttK±9i^-Ht 
#jWci BOtteJHttU 

/"do 0$M»tt"C2 5 OtUlWLt, Z(DU&-? 

iBrWJlURU SbC3 0^m3 5 0ti:#iau 
rcoMS"C 1 ^rfliPlR^SLfco - 5 LfcJWRlc J: r> % 
Jl£ 3 0/xmO^y-f $ K^JUtfrS"- h^#btbfCo 

[0128] irt»a<o7^^Afr^ffl«^Riwr« 
[01291 '&btitz£nwfti/~ v i-, y >r 

S K 0KVtfc>L f$p°p£ : 7* 1 4 

0) Sr^aS-frfca, Jf * 1 8Mm©«(lt#}U#V 

SftUfc 0 £©*?LltfcLfctfT*fH^ WKfcotfcJ: 



Lfc 0 



^^fc^ffiy y >- bEi»s«sr»fc 0 ^ora^y > h 

5 0 Mm"Cfcofc 0 

[0 13 1] (3HKM5) ffiB^y ^hiaiftSffi 

I o i 3 2 ] » e>tLfc*aK#i/- h y ^ 

K OKHifcSL f&p B p£ : 7* 1 4 0) 
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fc. 

[0 13 3] S5>IC X ±5«rTffi©#£i:IB)8Sfc*of? 
[0 13 4] m^Xs ®m<0£HKfti'-hfcffi%.&tf 

4 0) «r&«, ttflftu trrSWft^^-^«r±a5 

Sr>T V* y h ft-ea* LT 7 $/- h £#fc 0 

[0135] r5br^sti/fetrr^-h2ft-c, ft 

l:RI*iftoStt, f*lMmO«lSr»«l)tp 

[0 13 6] r<^fflS^ii^oPEPXStcj:oriai6 
^-yWlt, 4l<D[HlKia«»$:*-f5^1ia^ 
SSSrf^Hbfco 4j|o#JIGIKXC2«[«:n«^xa 
KioTlSO^to*^ l 0Ji(D#JBE»»KSrfP«b 

[0137] mmme) -mmmm*>ii\ztz&m 

J?$ 2 0 am, ¥*WL#0. 2/im N M*7 2%^)P 
T F E *3L«#^- h * y -yuas J: 1 0 

OraJ/cm 2 , H93KL5 StUMM"* 
fc. 

[0138] trr^^-^*Br*-rsK^tt*j£tia« 

[0 13 9] BJK^^^^BrjfeSttfc^-ht, trr 

- yas## ^ hit*/- v t &&mz&M&&& lt 

*S2 0/zm, tfT«2 0/tmOiaBB**»J*bfc. EI 
*ttftLfc. 

[0 14 0] SatC, ^^ar^g^jiLT^T 9 ^^ 
Wci9a«R, SJflELTBEtfU 3i#*5/tMMMtL 



[0 14 1] («K«7) : =*5c*3ftlcJ:a=ft*E 

ft*T, <HU^bll»IIIA»rt"C7 0 , CK»au 
* T? 5 NrRAliR Lfc 0 Rlc 5 R»m A^tt 1 15 0 X:\cm& 
U r©a*-C5«plBai*L, lfiffflWt2 5 0tl: 
»iaL-C2WfBliDlRU SfeteSO^ttTSSOtK: 

9 S J¥£ 5 0 0 u m<Dtf V 4 % K#*LS»»- h#*fe 

[0 14 2] «PiR^ft(D7^/uA»SiB9tt^flW 

[0 14 3] r©*!>>f5 K#JL«*5^h 

([C 16 H 33 C 5 H 5 N] 2+ [Pd I 4 ] 2 -) CO 

[0 14 4] ««a^*?L»*^-hlc:#U 
fc^fci8=*5W**ilUfc. "T4bt>, Nd 3+ : 

YAG*-flSWftBjB©ft*U-lf- (&S4 2 0 n 
nu lOnsec, H^iSL : 1 0Hz, * 

#yH: 10/xm) £fi8ttLT, %<DXtf*yh&&1L 

Pd«*«r»*Lfc8L *©*«lffto§r»lcJM»L 
fco •aft»fc*#*fHJLTKII«2 0#im© 

[0145] SBMI8) #0-1, 2-79*J*> 

Ffcfl5^By#3#5v- (Mw=2 2 5 0 00, 
U/^^xya^y Mt^*=4 3%, Mw/Mn = 
1. 05) [CI, 211^3, 3* -4, 4* -Th7 

\C£ 9J?S 5 0 0 /i mO^— hSrf^KLfco 
[0 1 4 6] »6>*tfci/-b*r«***T, 17 0tt? 

3 o ftmuamtm Lfca, instWE 2 mv, 1 0 kg y 

©J»l«"ep»*rBMtLfc. KWa^V-bSr, MI B 
K-^y/nW/Va^/I/ (#8IJt3 : 7) 

[0 14 7] #6*ufc*?L«#i^-htt, ?L^0. in 

[0148] ^(D^wm^m^^nmmme tm 
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[0149] r <D=&7L&mffimzri& tfc# y v 

[0150] (1) 2, 2* -tf* [4- (^77^ 

Sitt?l 0 0:10: 3T?ffl^UT^»«fffiSrW«L 

[0 15 1] #k;ftfc^g«ri§£> J»iSOH*5c«3t* 
JgJ* Lfc# y h fc«**fc 

ft* 1 7 0lC^3 0»BJrt»U-CWkS*T*JIBI»S 

[0152] (2) tmmtlsX, #5-1, 2-^ 
^v^xy (Mw=1 2000 0, Mw/Mn=l. 0 

[0153] (3) ^gutKiur^^y^n^y 

ttJHgtt (^^S^ttSL fSp R n£ : XU 1 3 0 0 

5) i oo&mmzsom-BLnot^/ixf vf+frtrv 

[0154] (4) ^awiBtLrw:, #y (1, 2- 
-l, 2-y*v^y-tfy y^vi^^y u-hoy 

^ny^tfyv-oftfrtHC, #5-1, 2-7**J 

- (Mw=2 2 5 0 0 0, #'J^^xya^yHft 
5)$=4 3%, Mw/Mn=l. 0 5) <D\f^;V^Y 

#3^- «A*fi20%) Srflll^EWUi, 
[0 15 5] roo#5L®#^- HclJJfio^JMWIS:^ 

[0156] ^^-rtKD^mmmmm^^xh, \*t<d 

§H2 0 timXh^O, GtMB»2 0 timXhitz 0 r 0 
Lfc*JBffi*l£*te 3 0 0tt*3 0 O»<0iPj»»a£fr 

[0157] #5-1, 2-Zff*J*>k 

#y n-:/?vM^ y u-hto^yns/^3#y-r 

- (Mw=2 3 0 0 00, ^D^^xy^y hfiS 
^$=4 1%, Mw/Mn=l. 0 3) l£, 5 fiirg&O 
3, 3' -4, 4' -fh7 (t-^f/WN-t^^ 
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